® Jj) 



Europaisches Patantamt 
European Patent Office 
Office europeen des brevets 




(rj) Publication number : 0 481 825 A2 



EUROPEAN PATENT APPLICATION 



(21) Application number: 91309682.2 
<g) Date of filing: 18.10.91 



@lnt CI. 6 : H04B1/44 



(30) Priority: 18.10.90 JP 279695/90 
19.10.90 JP 280785/90 

@ Date of publication of application : 
22.04.92 Bulletin 92/17 

(g) Designated Contracting States : 
DE FR GB 

© Applicant : SONY CORPORATION 

7-35, Kitashinagawa 6-chome Shlnagawa-ku 
Tokyo (JP) 



(72) Inventor : Ishteuka, Se[|iro 
7-35 Kitashinagawa 6-chome 
Shlnagawa-ku, Tokyo (JP) 
Inventor: Kazuto, Kitakubo 
7-35 Kitashinagawa 6-chome 
Shlnagawa-ku, Tokyo (JP) 

(74) Representative : Nicholls, Michael John et al 
J.A. Kemp & Co., 14, South Square, Gray's Inn 
London WC1R 5LX (GB) 



@ Antenna switching apparatus for a dual-mode transceiver. 



m 

CM 
00 

00 



(57) The present invention is directed to an anten- 
na switching apparatus for a dual-mode trans- 
ceiver which includes a transmission and 
reception antenna, a transmitting circuit, a re- 
ceiving circuit and a separating titer of large 
insertion loss provided among the transmission 
and reception antenna, the transmitting circuit 
and the receiving circuit and which separates a 
transmission high frequency signal and a recep- 
tion high frequency signal having different car- 
rier frequencies, in which transmission and 
reception In the digital mode of the transmis- 
sion and reception switching system and the 
transmission and reception in the analog mode 
of the simultaneous transmission and reception 
system can be made possible. This antenna 
switching apparatus is comprised of an 
analog-to-digital change-over switch which 
changes-over mutual connections among the 
transmission and reception antenna, the trans- 
mitting circuit, the receiving circuit and the 
separating filter in response to the analog or 
digital mode, a blocking filter of low Insertion 
ioss for blocking a high band of spurious 
caused by the switching of a transmission and 
reception change-over switch which 
changes-over the transmission and reception in 
the digital mode and a bandpass filter of low 
insertion loss for passing therethrough the re- 
ception high frequency signal in the digital 
mode, thereby a power consumption in the 
digital mode being reduced considerably. 
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The present invention relates to an antenna 
switching apparatus for a dual-mode transceiver for 
use in a mobile telephone of a mobie telephone sys- 
tem. 

A dual mode (digital mode and analog mode) 
mobile telephone system is available in the U.SA, 
and a time division multiple access (TDMA) system is 
employed in the mobBe telephone system. 

The TDMA system wll be described below. 

Initially, a plurality of channels the one frame of 
each of which is 40 milliseconds are set and each 
frame thereof is composed of 6 slots (slots 1 to 6). 
Each slot has a length of 162 symbols (= 324 bits). In 
the first service, 2 slots (slots 1,4; slots 2, 5; and slots 
3, 6) disposed with an equal interval at every frame 
are employed as one channel of the full rate traffic 
channel and 3 channels are multiplexed on the exist- 
ing high frequency one channel. In the future services, 
for the half rate traffic channel, any one slot within 
each frame Is employed as one channel of the traffic 
channel and 6 channels are multiplexed on high fre- 
quency one channel. 

In the mobile telephone, the transmission and 
reception frame timing is determined on the basis of 
the interval of one time slot + 44 symbols and the 
transmission has a priority over the reception. This 
reference position is referred to as a standard offset 
reference. The transmission timing of the mobile tele- 
phone is controlled by the base station such that it 
may become earlier than the reference position by the 
time alignment and is adjusted so as not to conflict 
other slots upon reception in the base station. 

Accordingly, in the slots 1 to 6 of one frame, for 
example, a mobile telephone A carries out between it 
and the base station transmission (slot 1), reception 
(slot 2), idle (slot 3), transmission (slot 4), reception 
(slot 5), idle (slot 6), and a mobile telephone B carries 
out similar transmission, reception and idle of slots 1 
to 6 with a delay of time of one slot from the mobBe 
telephone A. Further, a mobile telephone C carries out 
transmission, reception and idle of similar slots 1 to 6 
with a delay of time of one slot from the mobile tele- 
phone B. These processes are sequentially repeated 
hereinafter. 

A slot format of the mobile telephone relative to 
the base station is composed of guard time, lump 
time, data, sync, slow, associated control channel, 
coded digital verification color code and data, in that 
order. On the other hand, a slot format of the base sta- 
tion relative to the mobile telephone is composed of 
sync, slow, associated control channel, data, coded 
digital verification color code, data and auxiliary area. 
Incidentally, the data is employed as the user infor- 
mation area. 

From the foregoing description, it is to be under- 
stood that the telephone system of the digital mode is 
based on the transmission and reception switching 
system, while the analog mode telephone system Is 



based on the simultaneous transmission and recep- 
tion system. 

As the carrier frequency, the frequency band of 
824 to 849 MHz is allocated to the transmission (for 

5 reception at the base station) in the mobile telephone 
and the frequency band of 869 to 894 MHz is allocated 
to the reception (transmission from the base station) 
at the mobile telephone, respectively. Each of these 
bands is divided at the interval of 30 kHz and high fre- 

10 quency one channel is allocated to each of the divided 
bands. 

An example of a conventional transmitter and 
receiver circuit for a mobile telephone in the dual- 
mode mobile telephone system available in the U.SA 

15 will be described with reference to RG. 1. 

Referring to FIG. 1 , it will be seen that a transmit- 
ting circuit 1 and a receiving circuit 2 are connected 
to a transmitting and receiving antenna 3 via a dup- 
lexer 20. The duplexer 20 might be a dielectric filter 

20 which is composed of a reception side bandpass filter 
of high Q which passes therethrough a received high 
frequency signal, the carrier frequency of which Is, for 
example, 880 MHz and a transmission side bandpass 
filter of high Q which passes therethrough a transmit- 

25 ted high frequency signal, the carrier frequency of 
which is, for example, 635 MHz. An insertion loss of 
the duplexer 20 is about 2.0 dB on the transmitting 
side and about 2.7 dB on the receiving side. 

A circuit configuration of the transmitting circuit 1 

30 will be described. As shown In FIG. 1, a modulated 
audio signal applied to an input terminal 28 is supplied 
to and frequency-converted by a mixer circuit 26 In a 
frequency converter 25. The frequency converter 25 
is comprised of the mixer circuit 26 and a local oscii- 

35 later 27. Then, the thus frequency-converted modu- 
lated audio signal from the mixer circuit 26 is supplied 
through a bandpass filter 20 to a high frequency 
power amplifier 12 and Is thereby amplified. The 
transmission high frequency signal from the power 

40 amplifier 1 2 is supplied through a circulator 1 1 and the 
duplexer 20 to the transmitting and receiving antenna 
3, from which the transmission high frequency signal 
is transmitted. 

A circuit configuration of the receiving circuit 2 will 

45 be described next As shown in FIG. 1 , a received high 
frequency signal from the duplexer 20 is amplified by 
a high frequency amplifier 9 and then supplied 
through a bandpass filter 8 to a mixer circuit 22 of a 
frequency converter 21 , in which it is frequency-con- 

50 verted. The frequency converter 21 is comprised of 
the mixer circuit 22 and the local oscillator 27 which 
is commonly used in the transmitting circuit 1 and the 
receiving circuit 2. The frequency-converted modu- 
lated audio signal from the mixer circuit 22 is fed to an 

55 output terminal 24. 

In the example of the conventional transmitting 
and receiving circuit, since the transmission high fre- 
quency signal and the received high frequency signal 
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are passed through the duplexer having large inser- 
tion loss in the digital mode, an amplification factor of 
the high frequency amplifier for amplifying the trans- 
mission high frequency signal must be increased and 
an amplification factor of the high frequency amplifier 
for amplifying the received high frequency signal must 
be increased, which unavoidably causes power 
necessary for transmission and reception to be 
increased by the amount of the insertion loss of the 
duplexer. 

Accordingly, it is an object of the present inven- 
tion to provide an improved antenna switching 
apparatus for a dual-mode transceiver in which the 
aforementioned shortcomings of the prior art can be 
eliminated. 

More specifically, it is an object of the present 
invention to provide an antenna switching apparatus 
for a dual-mode transceiver In which power consump- 
tion in the digital mode can be reduced. 

Another object of the present Invention is to pro- 
vide an antenna switching apparatus for a dual-mode 
transceiver In which the arrangement can be simpli- 
fied. 

Stilt another object of the present invention is to 
provide an antenna switching apparatus for a dual- 
mode transceiver in which a transmission and recep- 
tion switching control signal supplied to a 
transmission and reception change-over switch need 
not be generated. 

As a first aspect of the present invention, an 
antenna switching apparatus for a dual-mode trans- 
ceiver having a transmission and reception antenna, 
a transmitting circuit, a receiving circuit and a separat- 
ing filter of large insertion loss provided among the 
transmission and reception antenna, the transmitting 
circuit and the receiving circuit and which separates 
a transmission high frequency signal and a reception 
high frequency signal having different carrier fre- 
quencies, in which transmission and reception in the 
digital mode of the transmission and reception switch- 
ing system and the transmission and reception in the 
analog mode of the simultaneous transmission and 
reception system can be made possible is comprised 
of a first analog-to-digital change-over switch whose 
movable contact is connected to the transmission and 
reception antenna, a second analog-to-digital 
change-over switch whose analog side fixed contact 
and movable contact are connected between the 
separating filter and the receiving circuit, a third ana- 
tog-to-digital change-over filter whose movable con- 
tact and analog side fixed contact are connected to 
the transmitting circuit and the separating filter, a 
transmission and reception change-over switch 
whose transmission side fixed contact and reception 
side fixed contact are respectively connected to the 
transmitting circuit and the receiving circuit and which 
changes-over the transmission and the reception in 
the digital mode, a blocking filter of low insertion loss 



connected between the first analog-to-digital change- 
over switch and the transmission and reception 
change-over switch and blocking a high band of a 
spurious caused by the switching of the transmission 

5 and reception change-over switch, and a bandpass 
filter of low insertion loss connected between the 
transmission and reception change-over switch and 
the second analog-to-digital change-over switch and 
passing therethrough the reception high frequency 

10 signal. 

In accordance with a second aspect of the pre- 
sent invention, an antenna switching apparatus for a 
dual-mode transceiver having a transmission and 
reception antenna, a transmitting circuit a receiving 

is circuit and a separating filter of large insertion loss 
provided among the transmission and reception 
antenna, the transmitting circuit and the receiving cir- 
cuit and which separates a transmission high fre- 
quency signal and a reception high frequency signal 

20 having different carrier frequencies, in which trans- 
mission and reception In the digital mode of the trans- 
mission and reception switching system and the 
transmission and reception In the analog mode of the 
simultaneous transmission and reception system can 

25 be made possible is comprised of a first analog-to- 
digital change-over switch whose movable contact is 
connected to the transmission and reception antenna 
via a bandpass filter of low insertion loss which pas- 
ses therethrough the transmission high frequency sig- 

$0 nal and the reception high frequency signal, a second 
analog-to-digital change-over switch whose movable 
contact is connected to the separating filter and 
whose analog mode fixed contact Is connected to the 
analog mode fixed contact of the first-to-digital 

35 change-over switch, a 3-terminal isolator of low inser- 
tion loss having first, second and third terminals in 
which the first terminal is connected with the transmit- 
ting circuit and the third terminal is connected to the 
digital mode fixed contact of the second analog-to- 

40 digital change-over switch, and a third anatog-to-digi- 
tal change-over switch whose movable contact is 
connected to the second terminal of the 3-terminal 
isolator, whose analog mode fixed contact is connec- 
ted to the separating filter and whose digital mode 

45 fixed contact is connected to the digital mode fixed 
contact of the first analog-to-digltal change-over 
switch. 

According to the above-described present inven- 
tion, since the transmission high frequency signal and 

so the reception high frequency signal are not processed 
by the separating filter of large insertion loss in the 
digital mode and since the transmission high fre- 
quency signal and the reception high frequency signal 
are respectively processed by the blocking filter of 

55 small insertion loss and also the reception high fre- 
quency signal Is processed by the bandpass filter of 
small insertion toss, the attenuation of the reception 
high frequency signal received at the transmission 
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and reception antenna is small so that the amplifi- 
cation factor of the high frequency amplifier can be 
reduced. As a consequence, the transmission high 
frequency signal need not be amplified so much by 
the high frequency amplifier and hence the amplifi- 5 
cation factor of the high frequency amplifier may be 
small. Therefore, the power consumption In the digital 
mode can be reduced both in the transmission and 
reception, thus considerably reducing the whole 
power consumption of the entirety in the digital mode 10 
as compared with that of the prior art 

Further, according to the present invention, since 
the transmission high frequency signal is not proces- 
sed by the separating filters of large insertion loss in 
the digital mode but processed by the bandpass filter 75 
of small insertion loss and the 3-terminal isolator of 
small insertion loss, the transmission high frequency 
signal need not be amplified so much by the high fre- 
quency amplifier so that the amplification factor of the 
high frequency amplifier may be small, thus reducing 20 
the power consumption. Furthermore, since the 
reception high frequency signal is processed not only 
by the bandpass filter of small insertion loss and the 
3-terminal isolator of small insertion loss but by the 
separating filter of large insertion loss, the amplifi- 25 
cation factor of the high frequency amplifier in the 
receiving circuit must be increased. In this case, the 
whole power consumption of the entirety in the digital 
mode can be reduced as compared with that of the 
prior art so 

The above and other objects, features, and 
advantages of the present invention will become 
apparent from the following detailed description of 
illustrative embodiments thereof to be read in con- 
junction with the accompanying drawings, in which 35 
like reference numerals are used to identify the same 
or similar parts in the several views. 

FIG. 1 is a block diagram showing an example of 
an antenna switching apparatus for a dual-mode 
transceiver according to the prior art; 40 
FIG. 2 is a block diagram showing a first embodi- 
ment of the antenna switching apparatus for a 
dual-mode transceiver according to the present 
invention; 

FIG. 3 is a block diagram showing a second 45 
embodiment of the present invention; and 
FIG. 4 is a block diagram showing a third embo- 
diment of the present invention. 
Referring to FIG. 2, a first embodiment of the pre- 
sent invention wQI now be described, in which embo- 50 
diment the present invention is applied to the mobile 
telephone in the dual-mode mobile telephone system 
available on the U.SA similarly to the aforemen- 
tioned example of the prior art. In FIG. 2, like parts cor- 
responding to those of FIG. 1 are marked with the 55 
same references and therefore need not be des- 
cribed. 

As shown in FIG. 2, analog-mode/digitahmode 



change-over switches 14, 15 and 16 respectively 
include movable contacts 14m, 15m, 16m, analog 
mode fixed contacts 14a, 15a, 16a and digital mode 
fixed contacts 14d, 15d. 16d, and these analog- 
mode/digital-mode change-over switches 14, 15 and 

1 6 will hereinafter be referred to as A/D change-over 
switches for simplicity. 

A transmission and reception change-over switch 

17 includes a movable contact 17m, a transmission 
side fixed contact 17t and a reception side fixed con- 
tact 17r. 

The transmission and reception antenna 3 is con- 
nected to the movable contact 14m of the A/D 
change-over switch 14, and the movable contact 15m 
of the A/D change-over switch 15 is connected to the 
high frequency amplifier 9 of the receiving circuit 2. 
The output terminal of the high frequency amplifiers 
is connected to the bandpass filter 8, from which the 
received high frequency signal is fed to an output ter- 
minal 10. 

A transmission high frequency signal applied to 
an Input terminal 13 Is supplied through the high fre- 
quency amplifier 12 and the circulator 1 1 to the mov- 
able contact 16m of the A/D change-over switch 16. 

A dielectric bandpass filter 5 is shown to have, in 
the analog mode, a pass band of a received high fre- 
quency signal whose carrier frequency is, for 
example, 880 MHz, and a dielectric bandpass fflter 6 
is shown to have, similarly in the analog mode, a pass 
band of a transmission high frequency signal whose 
carrier frequency is, for example, 835 MHz. The inser- 
tion losses of the dielectric bandpass filters 5 and 6 
are as large as 2 to 3 dB, respectively. 

The fixed contact 14a of the A/D change-over 
switch 14 is connected through the bandpass filter 5 
to the fixed contact 1 5a of the A/D change-over switch 
1 5, and the fixed contact 16a of the A/D change-over 
switch 16 is connected through the bandpass filter 6 
to the fixed contact 1 14a of the A/D change-over 
switch 14. 

A fixed contact 14r of the transmission reception 
change-over switch 17 is connected to the fixed con- 
tact 15d of the A/D change-over switch 15 through a 
bandpass filter 7 of low insertion loss and which has 
a pass band of a received high frequency signal 
whose carrier frequency is 880 MHz upon reception 
in the digital mode. The fixed contact 1 6d of the A/D 
change-over switch 16 is connected to the fixed con- 
tact 17t of the transmission reception change-over 
switch 17 and the movable contact 17m of the trans- 
mission reception change-over switch 17 Is connec- 
ted to the fixed contact 14d of the A/D change-over 
switch 14 via a two-way low-pass filter 4 which has a 
cut-off frequency of a high band of a spurious output 
caused by the switching of the switch 17, or which has 
pass bands of both transmission and received high 
frequency signals whose carrier frequencies are 835 
MHz and 880 MHz, respectively. 
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In the analog mode, the movable contacts 14m, 
1 5m, 1 6m of the A/D change-over switches 14, 1 5 and 
1 6 are connected to their analog mode fixed contacts 
14a, 15a, 16a, respectively. Then, the transmission 
and the reception can be carried out in the same fash- 
ion. Accordingly, in the analog mode, if the bandpass 
filters 5 and 6 are replaced with the duplexer 20 in the 
example of the prior art shown in FIG. 1 , then the cir- 
cuit configuration of FIG. 2 becomes the same as that 
of the example of the prior art shown in FIG. 1. 

In the digital mode, the movable contacts 14m, 
15mand16mofthe A/D change-over switches 14,15 
and 16 are connected to their digital mode fixed con- 
tacts 14d, 15d and 16d, respectively. In response to 
the transmission and the reception, the movable con- 
tact 17m of the transmission reception change-over 
switch 17 is selectively changed in position to the 
transmission side fixed contact 17t and the reception 
side fixed contact 17r. 

Since the transmission high frequency signal and 
the received high frequency signal are neither proces- 
sed by the dielectric bandpass filters 5 and 6, each 
having the large Insertion loss and since the insertion 
loss of the low-pass filter 4 having the pass band of 
the transmission high frequency signal and the 
received high frequency signal and the insertion loss 
of the bandpass filter 7 having the pass band of the 
received high frequency signal are both small, the 
attenuation of the received high frequency signal 
received by the transmission and reception antenna 
3 is suppressed to be small enough, thereby the 
amplification factor of the high frequency amplifier 9 
being decreased accordingly. Therefore, since the 
transmission high frequency signal need not be 
amplified so much by the high frequency amplifier 12, 
it is sufficient that the amplification factor of the high 
frequency amplifier 12 is small. Accordingly, the 
power consumption in the digital mode may be 
reduced both in the transmission and reception pro- 
cesses, thereby the overall power consumption in the 
digital mode being considerably reduced as com- 
pared with that of the example of the prior art 

A second embodiment of the present invention 
will now be described with reference to FIG. 3. In this 
embodiment, the circuit configuration of the antenna 
switching apparatus of the present invention can be 
simplified more as compared with that of the first 
embodiment shown in FIG. 2. That is, in this embodi- 
ment, the A/D change-over switches 14, 15 and the 
bandpass filter 7 shown in the first embodiment of 
FIG. 2 are removed. In FIG. 3, like parts correspond- 
ing to those of FIG. 2 are marked with the same refer- 
ences and therefore need not be described in detail. 

The transmission and reception antenna 3 Is 
coupled through the low-pass filter 4 to the movable 
contact 17m of the transmission and reception 
change-over switch 17, and the digital mode fixed 
contact 16d of the A/D change-over switch 16 is 



directly connected to the transmission side fixed con- 
tact 17t of the transmission and reception change- 
over switch 17. Then, the output side of the bandpass 
filter 5 is directly connected to the high frequency 
5 amplifier 9 of the receiving circuit 2, and the rest of the 
circuit configuration of FIG. 3 is similar to that of FIG. 
2. 

In the second embodiment of the present inven- 
tion, although the power consumed in the reception is 
10 increased because the received high frequency sig- 
nal is processed by the dielectric bandpass filter 5 
having large insertion loss in the digital mode, the 
power consumption is reduced upon transmission 
similarly to FIG. 2. Thus, the whole power consume- 
rs tion of the overall arrangement of the apparatus in the 
digital mode can be reduced as compared with that of 
the example of the prior art 

FIG. 4 shows In block form a third embodiment of 
the antenna switching apparatus according to the pre- 
20 sent invention, In which case the transmission and 
reception change-over switch 17 of FIGS. 2 and 3 are 
removed. In FIG. 4, like parts corresponding to those 
of FIG. 4 are marked with the same references. 
As shown in FIG. 4, the A/D change-over 
25 switches 14, 15 and 16 have the movable contacts 
14m, 15m and 16m, the analog mode fixed contacts 
14a, 15a and 16a and the digital mode fixed contacts 
14d, 15d and 16d, respectively. 

The transmission and reception antenna 3 is con- 
so nected to the movable contact 14m of the A/D 
change-over switch 1 4 via the two-way loss-pass filter 
4 of low insertion loss which has pass bands of both 
transmission and reception high frequency signals 
whose carrier frequencies are respectively 835 MHz 
36 and 880 MHz. 

The dielectric bandpass filter 5 has the pass band 
of the reception high frequency signal whose carrier 
frequency is, for example, 880 MHz in the analog 
mode, and the dielectric bandpass filter 6 has the 
40 pass band of the transmission high frequency signal 
whose carrier frequency is. for example, 835 MHz 
similarly In the analog mode. The insertion losses of 
the dielectric bandpass filters 5 and 6 are as large as 
2 to 3 dB, respectively. 
45 The analog mode fixed contact 14a of the A/D 
change-over switch 14 is directly connected to the 
analog mode fixed contact 15a of the A/D change- 
over switch 15. The movable contact 15m of the A/D 
change-over switch 15 is connected through the 
50 bandpass filter 5 to the high frequency amplifier 9 of 
the receiving circuit 2, and the output terminal of the 
high frequency amplifier 9 Is connected to the 
bandpass filter 8, thereby the reception high fre- 
quency signal being fed to the output terminal 10. 
55 A 3-terminal circulator 18 Includes first, second 
and third terminals 18A, 18B and 18C and formed of 
an isolator having characteristics such that a signal is 
supplied from the first terminal 18A to the second ter- 
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minal 18B (insertion loss is as very tow as about 0.5 
dB) while the supply of the signal from the second ter- 
minal 18B to the first terminal 18A is blocked and that 
a signal is supplied from the second terminal 18B to 
the third terminal 18C (insertion loss is similarly as 
very tow as about 0.5 dB) while the supply of the signal 
from the third terminal 18C to the second terminal 1 8B 
is blocked. A dass-AB amplifier is employed as this 
3-terminal circulator. 

The transmission high frequency signal appl led to 
the input terminal 13 is supplied through the high fre- 
quency amplifier 12 to the first terminal 1 8A of the cir- 
culator 18. The second terminal 18B of the circulator 
18 is connected to the movable contact 16m of the 
A/D change-over switch 16, and its third terminal 18C 
is connected to the digital mode fixed contact 15d of 
the A/D cha nge-over switch 15. 

The digital mode fixed contact 16d of the A/D 
change-over switch 16 is directly coupled to the digital 
mode fixed contact 14d of the A/D change-over switch 
14, and the analog mode fixed contact 16a of the A/D 
change-over switch 16 is connected through the 
bandpass filter 6 to the movable contact 15m of the 
A/D change-over switch 15. 

In the analog mode, the movable contacts 14m, 
1 5m f 1 6m of the A/D cha nge-over switches 1 4, 1 5 and 
16 are respectively changed in position to the analog 
mode fixed contacts 14a, 15a, 16a, and the transmis- 
sion and the reception can be earned out simul- 
taneously. Accordingly, in the analog mode, the circuit 
configuration of FIG. 4 becomes substantially the 
same as that of the second embodiment of FIG. 3. 

In the digital mode, the movable contacts 14m, 
15m, 16m of the A/D change-over switches 14, 15, 16 
are respectively changed in position to the digital 
mode fixed contacts 14d, 15d, 1 6d. In this case, since 
in the digital mode the transmission high frequency 
signal is not processed by the bandpass filter 6 having 
large insertion loss but processed by the low-pass fil- 
ter 4 having small insertion loss and by the circulator 
18 having small insertion toss, the transmission high 
frequency signal need not be amplified so much by 
the high frequency amplifier 12, which can make the 
amplification factor of the high frequency amplifier 12 
small. Therefore, the whole power consumption in the 
digital mode can be reduced as compared with the 
example of the prior art shown in FIG. 1, and thus, the 
third embodiment is substantially the same as the sec- 
ond embodiment of FIG. 3 wfth respect to the power 
consumption. 

Further, while the A/D change-over switches 14, 
15, 16 and the 3-terminal circulator 16 are employed 
in the above-mentioned third embodiment, the circuit 
configuration can be simplified more because the 
transmission and reception change-over switch is not 
employed. Furthermore, as compared with the first 
and second embodiments, the third embodiment has 
an advantage such that a transmission and reception 



change-over control signal supplied to the transmis- 
sion and reception change-over switch need not be 
generated. 

Having described the preferred embodiments of 
6 the invention with reference to the accompanying 
drawings, it is to be understood that the invention is 
not limited to those precise embodiments and that 
various changes and modifications thereof could be 
effected by ones skilled In the art without departing 
10 from the spirit or scope of the invention as defined in 
the appended claims. 



15 



Claims 



1 . An antenna switching apparatus for a dual-mode 
transceiver having a transmission and reception 
antenna, a transmitting circuit, a receiving circuit 
and a separating filter of large insertion loss pro- 

20 vided among said transmission and reception 
antenna, said transmitting circuit and said receiv- 
ing circuit and which separates a transmission 
high frequency signal and a reception high fre- 
quency signal having different carrier fre- 

25 quencies, in which transmission and reception in 
the digital mode of the transmission and reception 
switching system and the transmission and 
reception in the analog mode of the simultaneous 
transmission and reception system can be made 

30 possible, comprising: 

(a) a first analog-to-dig ital change-over switch 
whose movable contact is connected to said 
transmission and reception antenna; 

(b) a second analog-to-digital change-over 
35 switch whose analog side fixed contact and 

movable contact are connected between said 
separating filter and said receiving circuit; 

(c) a third analog-to-digital change-over filter 
whose movable contact and analog side fixed 

40 contact are connected to said transmitting cir- 

cuit and said separating filter; 

(d) a transmission and reception change-over 
switch whose transmission side fixed contact 
and reception side fixed contact are respect- 

45 ively connected to said transmitting circuit and 

said receiving circuit and which changes-over 
the transmission and the reception in the digi- 
tal mode; 

(e) a blocking filter of low insertion loss con- 
50 nected between said first analog-to-digital 

change-over switch and said transmission 
and reception change-over switch and locking 
a high band of a spurious caused by the 
switching of said transmission and reception 
55 change-over switch; and 

(f) a bandpass fitter of low insertion loss con- 
nected between said transmission and recep- 
tion change-over switch and said second 
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analog-to-digital change-over switch and pas- 
sing therethrough said reception high fre- 
quency signal. 

2. The antenna switching apparatus according to 5 
claim 1, wherein said separating filter is com- 
posed of a first bandpass filter for passing there- 
through said reception high frequency signal in 
said analog mode and a second bandpass filter 

for passing therethrough said transmission high 10 
frequency in said analog mode. 

3. The antenna switching apparatus according to 
daim 1 or 2, wherein said analog side fixed con- 
tact and said digital side fixed contact of said first is 
analog-to-digital change-over switch are respect- 
ively connected to said separating filter and said 
blocking filter. 

4. The antenna switching apparatus according to 20 
daim 1, 2 or 3 wherein said blocking filter Is con- 
nected between said digital side fixed contact of 
said first analog-to-digital change-over switch 

and the movable contact of said transmission and 
reception change-over switch. 25 

5. The antenna switching apparatus according to 
daim 1, 2, 3 or 4 wherein said blocking filter is a 
low-pass filter which passes therethrough said 
transmission high frequency signal and said 30 
reception high frequency signal in said digital 
mode. 

6. The antenna switching apparatus according to 

any one of claims 1 to 5 wherein said bandpass 35 
filter is connected between said reception side 
fixed contact of said transmission and reception 
change-over switch and said digital side fixed 
contact of said second analog-to-digital change- 
over switch. 40 

7. The antenna switching apparatus according to 
any one of claims 1 to 6 wherein said bandpass 
filter is a bandpass filter which passes theret- 
hrough said reception high frequency signal in 45 
said digital mode. 

8. An antenna switching apparatus for a dual-mode 
transceiver having a transmission and reception 
antenna, a transmitting circuit, a receiving circuit so 
and a separating filter of large insertion loss pro- 
vided among said transmission and reception 
antenna, said transmitting circuit and said receiv- 
ing circuit and which separates a transmission 
high frequency signal and a reception high fre- 59 
quency signal having different carrier fre- 
quencies, in which transmission and reception in 

the digital mode of the transmission and reception 



switching system and the transmission and 
reception in the analog mode of the simultaneous 
transmission and reception system can be made 
possible, comprising: 

(1) a first analog-to-dlgita! change-over switch 
whose movable contact is connected to said 
transmission and reception antenna via a 
bandpass filter of low insertion loss which pas- 
ses therethrough said transmission high fre- 
quency signal and said reception high 
freguency signal; 

(2) a second analog-to-digital change-over 
switch whose movable contact is connected to 
said separating filter and whose analog mode 
fixed contact is connected to said analog 
mode fixed contact of said first-to-digital 
change-over switch; 

(3) a 3-terminal isolator of low insertion loss 
having first, second and third terminals in 
which said first terminal is connected with said 
transmitting circuit and said third terminal is 
connected to the digital mode fixed contact of 
said second analog-to-digltal change-over 
switch; and 

(4) a third analog-to-digital change-over 
switch whose movable contact is connected to 
said second terminal of said 3-terminal iso- 
lator, whose analog mode fixed contact is con- 
nected to said separating filter and whose 
digital mode fixed contact is connected to said 
digital mode fixed contact of said first analog- 
to-digital change-over switch. 

0. The antenna switching apparatus according to 
claim 8, wherein said 3-terminal isolator permits 
a signal to be supplied from said first terminal to 
said second terminal and inhibits the supply of a 
signal from said second terminal to said first ter- 
minal, whfle said 3-terminal isolator permits a sig- 
nal to be supplied from said second terminal to 
said third terminal and inhibits the supply of a sig- 
nal from said third terminal to said second termi- 
nal. 

10. An antenna switching apparatus for a dual-mode 
transceiver having a transmission and reception 
antenna, a transmitting circuit, a receiving circuit 
and a separating filter of large insertion loss pro- 
vided among said transmission and reception 
antenna, said transmitting circuit and said receiv- 
ing circuit and which separates a transmission 
high frequency signal and a reception high fre- 
quency signal having different carrier fre- 
quencies, in which transmission and reception in 
the digital mode of the transmission and reception 
switching system and the transmission and 
reception in the analog mode of the simultaneous 
transmission and reception system can be made 
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possible, comprising: 

(A) an analog-to-digital change-over switch 
whose movable contact and analog side fixed 
contact are connected between said transmit- 
ting circuit and said separating filter; 5 

(B) a transmission and reception change-over 
switch whose transmission side fixed contact 
is connected to the digital side fixed contact of 
said analog-to-digital change-over switch and 
whose reception side fixed contact is connec- 10 
ted to said separating filter, and 

(C) a blocking filter of low insertion loss con- 
nected between said transmission and recep- 
tion antenna and the movable contact of said 
transmission and reception change-over 15 
switch and blocking a high band of a spurious 
caused by the switching of said transmission 

and reception change-over switch. 

11. The antenna switching apparatus according to 20 
claim 1 0, wherein said block filter is a low-pass fil- 
ter of two-way type which passes therethrough 
both of said transmission and reception high fre- 
quency signals in said analog mode and in said 
digital mode. 25 

12. The antenna switching apparatus according to 
daim 8, 10 or 1 1 wherein said separating filter is 
composed of a first bandpass filter which passes 
therethrough said reception high frequency sig- so 
nal in said analog mode and in said digital mode 

and a second bandpass filter which passes there- 
through said transmission high frequency signal 
in said analog mode. 

35 



40 



45 



50 
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@ The present invention is directed to an anten- 
na switching apparatus for a dual-mode trans- 
ceiver which Includes a transmission and 
reception antenna, a transmitting circuit, a re- 
ceiving circuit and a separating filter of large 
insertion loss provided among the transmission 
and reception antenna, the transmitting circuit 
and the receiving circuit and which separates a 
transmission high frequency signal and a recep- 
tion high frequency signal having different car- 
rier frequencies, in which transmission and 
reception in the digital mode of the transmis- 
sion and reception switching system and the 
transmission and reception in the analog mode 
of the simultaneous transmission and reception 
system can be made possible. This antenna 
switching apparatus is comprised of an 
analog-to-digital change-over switch (16) which 
changes-over mutual connections among the 
transmission (1) and reception antenna (2), the 
transmitting circuit (1), the receiving circuit (2) 
and the separating filter in response to the 
analog or digital mode, a blocking filter of low 
insertion loss for blocking a high band of spuri- 
ous caused by the switching of a transmission 
and reception change-over switch which 
changes-over the transmission and reception in 
the digital mode and a bandpass filter (5) of low 
insertion loss for passing therethrough the re- 
ception high frequency signal in the digital 
mode, thereby a power consumption in the 
digital mode being reduced considerably. 
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